STREAM AND LAKE
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Introduction

The data from stream and lake surveys form a large portion of
the basis for fishery management. Basically the survey is an inventory.
It is obvious that Montana, with its limited fishery investigation
personnel and large expanse of land and waters,cénnot enjoy as complete
a survey of its waters as has been made by many other states. The begin-
ning of this survey finds Montana without even the most rudimentary
knowledge of what waters it has. It is deemed advisable and necessary,
therefore, that a complete file of the fishing waters of the state be
made as quickly as possible with such pertinent information included as
can be obtained with & minimum of effort. Following the completion of
this survey, and even during the survey as opportunities present them-
selves, more detailed information will be obtained on the more important
waters and on such others waters as the opportunity affords.

It is of the utmost importance that the investigator not lose
sight of the primary objective of the survey: to determine what may be
done to improve fishing. He has seen and examined the waters; he has

been trained in his work; he is in a fine position to recommend manage=~

ment.



Metheds

Details of methods will be considered under special headings of
sections below, and only a gsneral statemeni will be made haere.

Since the purpose of the initial phase of the survey is 1o
obtain a general inventory of the state’s waters, a general coverage will
be made first. This wilil be accomplished largely by alrplane. Prior to
making flights, the leader and his assistants should study carefully the
mpas which are available for ithearea in which work is to be carried out.
A scheduled flight pattern shall be outlined. During the fiight, pertinent
information shall be recorded on field maps or overlays and notes taken,
After the flight, these shall be transcribed for permanent record and
survey forms filled in to the degree of the information obtained. Question-
able points will then be investigated by greound checks and further Informa-
tion obtained cn the more important waiers.

Each investigator should lay aside his individualistic tendencies.
Remember that we are, in sven contemplaiing a water survey, duplicating
the work ofmany state and federal agencles. Many water surveys have been
made by the State Water Conservation Board, by the Montana State Board of
Health, by the U. S. Forest Service, by the Coast and Cosdetic Survey, by
the Bureau of Reclamation, by the Missourl River Basin Studies, by the U. 5.

Army Engineers. by the Soil Conservation Service, and bymany other agenciss.
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The completion of our survey in a reasonable length of time willi depend

rvations meds
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to a large extent upon the degree to which you use field obs
by these .other agencies. One cf the mest productive uses of your tims
will be in going to the headquarters of these agsncies, wherever thsy are
in the state, in acquaintiég yourselves with what information they have,
and in accumulating such information as they have about your waters.

As stated, there is no intention of completing every item on
the blue stream and lake cards. From the airplane survey and work on
maps and aerial surveys 1t should be possible to complets the informa-
ticn in the card heading and the following item numbers: 1. 2, 3, 4,
5 (for a good number of streams), 6, 7, 9 (a2t least partially completed),
10, 11, 13, 16 {at least partially completed), 21 {(an estimate for the
section of stream defined under item #3), and 24 (an estimate for the
section of stream defined under item #3).

To complete the survey in the time desired, a good number of
streams may not scon be visited cn the ground. For those that are, besides
expanding information on items listed above, an effort should be made to

gather information on items 8, 12, and 14.

4

&3 Tds

=

o
L

)

Most of the information on the back of the blue st
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will not be obtained for most streams. This should not, howsver, be con-

sidered clearance to neglect gatnering such data whersver thers is an

opportunity. Tiem 23, for example, will bs especially easvy.



On the lake card, the information in the heading should be
completed and the following item numbers: 1, 2, 3, 4, (at least par~-
tially completed), 5, 7, 8, 10, 12, 13 {including maximum depth), 14,

15 {where water is clear enocughj, and 19.

As with streams, a goodly number of the lakes may not be visited
on the ground for soms time. For those that are, besides expanding in-
formation on the items listed above, an effort should be made to gather
information on the following: 6, 9, 11, maximum depth of #13, 17, 18, and
22,

- Item 25 on the lake card and 29 on the stream card will be com~

pleted as possibie from creel census, net sets, shocking, etc.

Stream and Lake Survev Forms ~ Ceneral

Nine sets of stream and lake forms are available for use and file.
They are provided in heavy and light weight paper. The heavy welght is for
permanent file and the light weight paper is for use in receording field

observations. The forms are as follows:

Name Weight paper Coiorx

Stream Survey, Stream Summary Beavy & Light
Lake Survey, Lake Summary Heavy & Light
Stream Survey, Water Temperature Heavy
Lake Survey, Water Temperaturs Heawy
Lake & Stream Survey., Water Analvsis Heavy
Lake & Stream Survey, Filsh Mortality feavy
Lake & Stream Survey, Notes & Refarences Heavy & Light
Lake & Stream, Managemsnt Record Heavy
Lake & Stream, Record of Additlon to Laks

& Stream Forms Light Whits
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Fach district biologist, as he gathers survey information, is to
enter data on two copies of the appropriate form on heavy paper, file one
at his headguarters, and send cne to the Helenaz office for filing. When-
ever changes or additions are to be made on a form sent in previously 1o
the Helena office, these will be noted on the "Lake and Stream, Record of
Addition to Lake and Stream Forms™ which will, in turn, be sent to the
Helena office so that corresponding changes may be made on forms filed there.
1f changes are guite radical cr inclusive, the district biclogist may fill
out a new form and forward 1t with & note that it 1s 1to replace ar cutdeted
cne in the file. The district biclogist shalil make no changes in his file
without immediately notifying the Helena coffice so that the corrssponding
change may pbe made there. This procedure will Insure at least one ceomplete,
up~to-date file remaining should one be destroyed, and it will facilitais
the desiminaticn of information by the Helena office.

Filing of the survey information shall be done by z standard
system in all districts and in the Helena office so that a biclogist being
transferred from one district to another will find & familiar filing systfem.

The forms will be filed in a 6 x 9 inch steel filing case. The
first breakdown in the file will be by drainage, each district using only
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those drainage breakdowns authorized by the Helena offics. The nE&ges

in

will be arranged in alphabetical order. Each drainage will be broken down
further by streams and by lskes. The streem and lake forms will then be

arranged alphabetically in thelr respective divislons. Each type of form



was made 2z different color so that the type could he easily identified.
All forms will be filed in the same file under thelr respective stream or
lake names.

Another file supplementary to the master file shall ke made by
using 3 x 5 inch cards. This file shall have two parts, the cne designating
streams snd the other lakes. In these, all of the stiresams and lakes in the
district {for the district files) or the state [for the Helena office file)
shall be listed alphabetically irrespective of drainage. The name of the
body of water shall be given at the top lefi-hand corner of the card. Under
this, the drainage in which the stream or lake is found will be typed. After
the drainage name, the number of sitreams or lakes wiih that name in thet
drainage will be noted, thus "Musselshell River Dralnage ~ 3%. Some streams
or lakes such as Rock Creek and Leoon Lake may be found in every drainage.

In thess cases every drainage will be listed.

This file shall, in addition, have listed on 3 x 5 inch cards in
the same manner &s above all nemes in use for any lake or stream, each nams
to be placed on & separate card in the upper left-hand corner. Under this
name, then, state "See (give accepted stream or lake name) in (name the
drainage).”

This file is helpful in finding information akout a body of waler
when the sxact location, even the drainage, 1s not known. It may seem that
this file is not worthwhile +to a man thorcughly familiar with his waters,

but it is very helpful to a new man in the area.



More detailed information from surveys or special studies than can
be recorded in the master file described above shall be reported on 8% x 1l

nch paper, & copy is o be sent ot the Helena office, and filed in the

fudy

85 x 11 inch steel file cabinst. This file will be headed "Data and Reports”.

DO}

Arrazngement of this file shall be the same as the master survey fileg that is,
there will be the drainage breakdown under which there will be a further
stream and lake breakdown. The information will thenh be filed by lake or
stream in an alphabetical arrangement.
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Noit only will the district biologists’ data and detailed reports
be filed in the "Data and Reports” file, but alsc all other igformatian
which is of sufficient value 1o constituie a permanent record. Hereln
shall be stowed all reports compiled by other agencles or Individuals.
These will include those of value made by the Misscuril and Columbia River
Basin Studies of the Fish and Wildlife Service, those made by the Refuge
Branch of the Fish and Wildlife Service, those made by the Army Engineers,
Bureau of Reclamation, State Water Conservation Board, State Board of
Health, etc. Do not forget cur cwn guarterly repoxrts and bulletins.

Reports from other agencles, cur own guarterly reporis or bullstins
should not be flled acecording to the drainage and siream-lake sysiem

4]

described above, but should be filed under a “General® section of the
“Data and Report® file, and should be arranged under the name cf the crganl-
zation goncernsd. Where a specific lake or siream ls concerned, references

will be made to that specific report or publication elsewhere {(see section

"Lake and Stream Survey, Notes and References” ).

~.]



Stream Sszeyq Stream Summary Form
clor blue)

9] ating the Bevause of the fact that some waters are still une
named and bscauss the same hame is frequently glven to a number of differsnt

streams In the same reglon, care must be taken In designating waters. If the

stream is named. the accepted or most popular name shall be used at the top
of the form. Where unnamed streams are found, they shall be designated by

numbers on the maps and the numbsr placed in the space provided for siream
or name upon front of the stream form. The county or coumties through which

tream or section of stream flows shall be ncted in the appropriate blank.

the
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For further confirmation of stream location, a2 township, range, and sectio
through which the stesm flows and through which no other stream flows shall
be located and recordsd on the form. This should be taken from as near the
mouth of the stream or bottom of the siream section as is possible. Other

names of the stream than the one noted near the top of the form shall be listad

i

after item #1, other names of stream.

Item #2, Tributary to: The stream or lake into which the siream studisd flows

shail be recorded, and further, th® drainage shall be traced on down the

system, ending with the name of the main drainags. For exampie, Cripple
Creek ig located in Linceln County, 1t filows into Brimstene

for this creak would read: TRIBUTARY TO Brimstcne Cresi,

Fortine Creel, Tobacce River., MAIN DRAINAGE EKootenail Biver.
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Tiem #3, Stream Secticn: The river or stream is to be divided and worked in

sections whers warrantad. The exact length of eabh section wilil depend upon
the character of the siream, gogyrrence of ecologleal changes, variations

cempositiion, polluticon, etc. In
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n fishing pressure, changes in spscle

[

N"

general, a stream section should be designated for every sbrupt change ip

stream formation. A demarcation beiween sections should be made at the

junction of large tributaries. The sections are to be numbered serially
for sach stream bLeginning with "No. 1" at the mouth and proceeding upstream

ts of the sections are to be described "from®

p@n
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to the source. The exact lim
and "1o" working from the lower end tc the upper end. The length of the
section in miles are to be scaled with 2z map measure, prefersbly from aerial
photographs, but from a map if photographs are not aveilable. State the

source of stream lengthe. Most maps do not atlempi to show siream meamders,

Sy

therefore lengths from this souzce will be far in error. The length of the

section is Lo represent the acituwal length of the stream channel with 511 itis
meanders., Remember that the number of the section should be in order, begin
ning at the mouth, and cannot be filled in untll the whole stream is finished

unlisss the survey begins at the mouth of the stream. The section number

shall be antered in the proper blank at the center of the form nesr the ifop.
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Accessibility of stream determines in part
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Item H4, Accessibility

et
o

load. Stete whelher stream sectlon 1s acgessibls
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potential fis

railyoad. Glve the
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way, truck irzil, foot trail, county road, o



or number. If access is by private road, secure the name of the owner. Do
not specify merely that access isTgood® or "bad".

Item #5, Elevation: Express in feet above mean sea level. These may be most

easlly obtained or estimated from data obtained from other agencies such as

the Water Conservation Board, U. 5. Forest Service, Bureau of Rsclamation,

[

and the Highwav Department.
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Ltem #6, Jributaries List the names of tributaries entering the strsam

the zectlon under consideration in order from the lower end. In cases where

to give merely the number of
entering the ssction.

g

Item 7, Water Supplv: Informaticn concerning the source of water is importa

£

in order to determine the probable continuity of stream flow and the iype of

Fish which are sulted to the stream. If the stream has no apparent sourcs

oy

of water in the section being studied except for the normal stream flow

entering the section, state that faci. Record evidence of exiensive surfacs
runcff at certaln periods as indicated by erosions of destruction of vegsta-

tion. Seepage 1s water entering the stream through minute springs or fseders
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which are numerocus bui of insufficisnt flow to be measured by the ordinary .
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field methods. Cther sours of water wil
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runcff, lakes, swamps, and in occasional instances, sewage effluent or m

drainags.



"Normal flow® is an abstract term, and unless defined, there
would be a great divergence of opinions ahd interpretations by the surveyors.
For the purpose of this survey, "normal flow" will be averages flow, apart
from influences of man, which is the moest characteristic of the stream.

s evaluated during periods of spring and early summer

o

Normal flow” will not

high waters nor during unusuel winter conditions caused by ice jams and the

will not include periocds during the year when sireams are dewatersd

it
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or lowered radiczally from irrigstion use, from other man-made diversions, or

from below normal spilling of water from storage reservoirs. These exceptions

o §2

from consideration of "normal flow" arve important but will be noled undex
their proper headings on the survey form.

sz When a section of stream is dewatered

prio

One exception to the rule
regularly by the influence of man, the normal flow will be c¢ircled, and in
addition number 7 will be circled. Then in the space after number 7, the
reason for dewatering will be stated, such as from irrigation, power, storags,

A sscond exception to the above should be made. Certaln siresams,
such as the Misspuri River below Holter Deam and Fort Peck Reservelr and ths
Madison River below Hebgen Lake and Ennis Lake are so completely controlled

¥

by man that a normal fleow could not be obtazined. Thers would be no cholics

but to take the man-made flow as normal flow.
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The following flows will be répresente& by their corresponding

numbsers:
Type 1 - = OQOver 1500 c.f.s.
Type 2 - = 500 to 1500 c.f.s.
Type 3 - - 100 to 500 c.f.s.
Type 4 - - 20 to 100 c.f.s,
Type 5 - - Less than 20 c.f.s.
Type & = - Streams that go dry in dry years
Type 7 -~ - Gtreams that go dry every vyear

Each suyvevyor shalil, from the records of the Montana State Water
Conservation Board, Bureau of Reclamatlion, Army Engineers,coast &nd Ceodetiic
Survey and cther agencies look up the flows of those streams forwhich records
are avaiiable and rate them ss to flow type. From these, then, the survevor
should have a good idea of ranges of flows for different sized streams and
for streams with different velocities and should be able to place other streams
into types by observations without measurements.

Since the types are broad and since there i1s a wide variation of
flow in any one stream, the surveyor should be able, with some degree of
confiffence, to place border line cases in one type or the other, If it is
definitely a border line case, the surveyor, instead of circling a number,
may circle the space between two numbers, providing he drawp an arrow to
the right or left, Indicating whether he feels It belonged in the higher

or lower categorv.

ﬁu
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The following figures for the Flathead River were ifaken from

recprds of the Water Conservation Board and cover a period of 32 years up



Mconth CafoSa Bonth C.f.5.
Mean Flow Mean Flow
October 2,800 April 13,300
November 3,700 Mav 34,000
December 24800 June 29,700
January 3,400 July 9,600
February 2,300 August 3,400
March 2,800 September 2,300

The flows for the months of April through July, while, very likely,
representing the normal spring flows for the Flathead River, neverthelecss
211 nething about the normal flow of that stream. What we are trying to
get at is a normal stream size. A siream in western Montana may have a
moderate spring runeff with sustained good flows through the rest of the
year. Another stream in the east-ceniral part of the state may have a ter-
rific spring runoff with very low sustained flows through the balance of the
year. If an average flow for the entire year were taken as the "normal
flow™, these itwo streams might show the same figure while one is "normally™

much smaller, perhaps even to the point of drying up. Spring runoffs shoulid

be noted under "degree of flooding”.

“

Therefore., for normal flows, the factors listed previously will
be ignored. In the case of the Flathead River above, flows for the months
of August through March will be averaged fo obtaln 2900 c.f.s. This is the
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Tnprmal flow®™., 1t falls in Type #1.
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Ttem #8. Pollution: Indicate the natu
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Item #9, Dams: Locate ail dams or ebstructions as accurately as pessibls

by a method such as township, rTange and sectlon. The name of the owner or
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owners of dams is to be determined and recorded, as is the use to which the

:ther or
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effects of the dam cn the streamr flows below the da
not the dam is passable to fish and whether or not there are fishways or

other devices for transportation of fish over the structure. HMany flshways

are irefficient and others are completely lnoperative. Some are kepl per-
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aetually use fishway in guantities at any time of the vear.

Ttem H10, Immedizte Shore: Glve the percent of
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or marshy.
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of cutting
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The mumber and age of beaver dams or houses and the degres and ag
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will give an indication. In iIlke manner, estimate the number of dams togetiher

reaches the dam above sc that the whole stream bed is silty, leaving no open
gravel for spawning. This should be noted. If shore cover has peen signifi-
cantly reduced by cutting, make careful note of the extent of damage Ty
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ITtems #18 through 29 refer to portions with

weed be estaplished in the "middle” of
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only one station
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For septions a 1ittle lohper, two stations may be made, one at the
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station should be carefully defined so




Them #:19, Averzoe Width and Depths Average widih is fo be determined by

the average of three measursments in 30 to 100 feet of siream bed. Depth
measurements should be made at ezch of the thres lccations of width measure~

n each series, these spaced squally across

it

ments with three depth mgssurements
ong at the center and one halfway between the center and the

T

side. The nine messurements thus obtained shall be added to-

gether and the sum divided by nine 1o obtaln the mean deptl
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of the stream are thus not incliud
ered that the wvery shallow marglins do not provide the best frout habltei,
except for small fish when cover ls provided. Most sireams have shallow

margins which taper to zero depth. The purpose here ls o determine the

of the water for troui from the standpoint of depth; therefore

the stream margineg will not be considered in the average depth. 3Shallow

tion chosen

o8]

er for trout will be considered under liem H26. If the st

g - .

has a stream bed such that the bulk of the flow is concentrated at one
pank where the bank drops off abruptly and then tapers up graduaily to the

other side, one measursment shall be taken at or near the desp bank. Then,

depending upon the width of the stiream and the contour of the bottom, itwo

or three measurements should be taken to glve a representative piciure of
) . . N PPN . o S s S Ea
depth. If two are made, they shall be spaced 1/3 and 2/3 of the distance across

three are taken, they shall be spaced 1/4, 1/2 and 3/4
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as Volume is to be recordsd in c¢.f.s. {cubic feet per second)

where 11 1s cne or greater. Sireame of less than one cublc fool per second

should be describad in gallons per minute. One cubic foot per sscond is
equal to aepproximately 450 gallons per minute. Embody gives the following
formula for determining the approximate flow of & stream:

in which R is equal to the rate of flow in c.f.s.3 W is average widtihs

in

D is average depth in feety L 1s the length of the section msasured; a 1

stant for correction of stresm velocltyy and T iz the average time in
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should be taken as 0.8; i7 the bottom is smot

.9 is used as the constant.
v of the stream is chosen where few obsiructlions
found. One hundred feet is measured off. The

average width and depth are taken at each end of the seciion and a2t the

middle. A handful of small floats are then dropped in at the upper end of
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of the summation of the measured depths shall be n+ 1 instead of by n.
This will allow for zero depth at each side.

Item #21, Velocitys Velocity as measured in item #20 may be recorded here

in feet per second. Should no actual measurement be taken, velocity may be
described as slugglsh, rapid, or torrential. Where the current is very
slight and the flow is less than 1/2 foot per second, the velocity is con-
sidered as sluggish. A rapid stream is considered as one in which the
velocity is greater than 1/2 foot per second, and in which there is & regular
succession of pools and riffles. Torrential streams are those which descend

stesp gradients and have few, if an cols in their course.
Y ¥ Y

ltem #22, Color and Turbidity: The color of the water is to be recorded,

but 1t is not necessary to standardize it against color charts. Merely state
whether the water is colorless (as is most water), light brown, or dark brown.
Turbldity is expressed in the terms clear, murky, and muddy; clear if bottom
is distinctly seen through 4 or more feet of water, murky if indistinct at
from 1 to 4 feet and muddy 1f visible at less than 1 foot.

Item H23, Dissolved Solids: Dissolved solids will be measured from a sample

of water by a conductivity cell (such as Nalacometer); measuring specific
conductance. Results will be expressed in parts per million (p.p.m.).

Iiem #24, Pocols: The following is gquoted from Embody's outline, with slight

modification, regarding pocls:

"A good fish pool is generally deeper and wider than the average



for the stream, the current is appreciably slower and hi&@ng places for
fish are frequentily more extensive.

Not all pools, however, are equally attractive to fish. A type
frequently ocourring in narrow, deep gorges is scoured out during heary
rains. It generally nhas & bottom of smooth bedrock or hardpan and the forage

shallow exposed pocl, without shelter or food, is 2 detriment

o

to any itrouti siream.
"There is not much information to guide us in evaluating pools
and hence only 3 teniative ouiline of study pan be suggested here.

"Near each station pace off about two hundred vards of siream length

and study the size, type, and frequency of pools. Which of the following

Pools having an average width or length wmuch greater tha

the width of the stream.
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"2. Poecls having a width or length egual to the width o

3. Pools much narrowsr or shorter than the stream width.

“1. Deep {2 feet or more), exposed pools containing a great

luspriance of aguatic plants harbouring a rich fauna; or

h

sep pools with abundant shelter (overhanging banks, logs,
ro0ts, boulders) much drift or detrius, shaded by forest:

cover or shrubs.
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lagsifying them as %o size and typs. Such a count may
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2. Pools intsrmediate in depth, s

e out shelter and without plantiss

50-50 relation.

3. Pools infreguent with long streches of swift, shal

VIt we let © refer to size, T to typs, and B 1o frequency, thep it
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is eyldent that a combination of 5 F. would recelve the
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evaluation would he foo complicsied to underiake in view of the
purpose for which the outline is intended.”
In case of heavily fished streams which are worked intensively, it

pracitice to make an actual count of the pools per mile of sctream
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whether ceussd by boulders, undsrcut banks, log jams, or whether simpls
% H o % ¥

open pools caused by the digging action of the current.

L3

P

aces provided. Record or estimaile the percentages of:

Muc - Usually distinguished from silt and clay by its composition.

1t is compact In contrasi fo soft fleocoulent siit and is made up
of a mixture of clay and other solls.
Silt - Flocoulent, sedimentary material.

2ang = Loose, granuiar material resulting from the disintegraticn

Defritus - Bottom material composed of more or less finely-divided

iy

organic materisl such as bits of leaves, itwigs, bark, remains o
water plants, eifc.

Hardpan - A cemented or compacted laver of soil.
a .},

Dedrock ~ Layer of solid rock.

Rubple - {large or smell) Rough irregular stones ranging in size

from an egg up Lo boulders about a foot in diameter.

Gravel. CToarse - RHock ranging from small rubble to particlaes about

the size of a marble.

Gravel, Fine ~ Rock ranging from cosrse gravel to coarse sand.
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If seven inches is
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regached Loward the end of a specific vear of life, follow the roman numeral

ov oa plus sign. The following is an example:

Bainbow troutl lo=2p=8.3 in.-TI4
Brown trout Ze=1p~10.2 in.-11%
Eainbow & Cuithreoat trout 3e=Bped.] In.-~11
Cutthrost trout Go=-Up

Eastern brook itrout 4ow=bp-7,.% in.=I11
Whitefish Bo-4p~8.6 in.
SUCKET 3p

Carp Ep

b

eThaps the most abundant of 211

a2

Oottus

liem #30, Continuations: This is additional space for making entries whers

e
oF

not snough Toom is provided under the proper headings.

Ttem #21, Frepared By and Date: Give name of one doing survey or name of

5



Singe was glven the Siream
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Survey form, such a discussion here would be largely repetiticus. The

following polints should, however, be noted:
Ttem #3, Outlet: Describe "size” as for novmal flow on Siream Suzvey form.
Tftem #1232, Aveas: Area should be determined by a planimeter. If an estimated

Ttem #1323, Shore Development: Shore development equals the actual length of

the shoreline divided by the circumference of a circle which would Jjust incloss

the area of the lake. 7o determine fthe circumference of a circle when the
area (A} is known, solve the following formula:

Cz 20 A
In general, the higher the value for shorse development the greater the biolsglcal
productivity of the body of water.

Them #1323, Maximum Depth: Give the maximum depth in feet. Delets + sign.




Lake Survey and Stream Survey, Water Qermperature
(color yellow)

There will be very few instances when a compleie series of tem-

ter. There is excellent
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peratures will be
opportunity, however, to obtain one or even more temperatures from a body
of water during & vears time. As the blologist goss about his district,

he can easily take 2 temperature of every sireamor lake at which he stops.
It may even be possible to obtain further temperatures from other sources

such as from reliable and interested wardens and hatchery men. While

et

individually these tempsratures would mean little or nothing, coilscitivels

they could be very valuable and the only source of termperature avallsble.

431

uch records would eventually enable the biolegist at least fo group his

waters into cold, moderate, and warm.

{11
o3
e

ot

19 ologist should form the habit of taking a temperature at

4
every opportunity and of rscording these on the temperature record cards.
He should also endeaver to develop other scurces of water itemperaturs in-

formation.
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Lake and Stream Survey, Notes and References

{color white)

This form is a sort of catch-all. Other bits of information
gathered which do not fall inte headings of other forms should be sntered

on this form. Perhaps twoe forms should have replaced this one, one for

S

notes and one for rveferences. Since this has not been done, the following

procedure will bs adopted:

"Notes™ shall include any bits of informstiion concerning a sireanm

or lake which does not fall logically into headings on some otner card. Thess

hall be entersd on a white card and the words Tand references” in the upper

o

right hand corner shall be deleted from that caxd. Ho "references™ shall
pe entered on this card.

The file under consideration, where the forms being discussed will
be stowed, shall include & record of 2ll information aveilable on esch body
of water. The "Data and Reports™ file was mentioned under the section,
"Stream and Lake Survey Forms - General™. This file shall contain all dats
avallable which i1g too lengthy for entry on the Lake and Stream Survey Forms
and all reports avallable. When a2 report or data is placed in the "Dais
£

file,

F

reference te this shall be made on the "Notes and

[44]

and Reports”
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References” {form. From this form the w
from the upper right hand ccrner. In other words, notes and references

shall not be eniered on the same form.



Laks and Stream. M

anagement Record
{Colcr green

15,)
This form can be a most ussful one for managsment purposes, but
cientious in efforts 1o kesep this

cr not adopted should be

antered on the form. The bigloglst should, nowever, use discretion in

making entries or the card will become so cluttered that it will be of

1ittle value. FEvery whim or desire of an individual or group that is pre-

sented in the form of & recommendation should noi be entered on this form.
Fntrv of those recommendaticns by individuals or groups should be limitaed
¥ ; groups s

to those that have merit or to those which, while lacking merit, are deep~-
rooted or sericus. For every management measure entered, its dispesition
{whether adopted or rejected) should be noted also. If it were not adopied,
the reason should bs stated. If it were adopited and sxecuted, where possible,
the Tesults == not from unfounded opinion, however =-- should be evaluated

and recorded on the Torm.



Lake and Sitream, Record of Additicn ito

Lake and Stream Form
{color white)

This form is not to be placed in the file. It is to facilitate

that entry or corrécilion 1s 1o be ngled on

form by the person making the entry or

)

the bilologist in the field, he will then

I

send this form to the Helenz office where a corresponding addition or cor-
rection will be made on the form concerned. If the additicon or correction

was initiated by one in the Helena office, the "Addition”

form will be

gent to the biclogist in the field szo that he may make ihe correspondin

[l
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s but it wa

Fasd
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et
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Actually this could be dong by letter Jjust
felt thal by using a special form for recording additlons or changes fo be
made, all needed informaition would be furnished and a minimum of errors would

result.



